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ORLEY O. PHILLIPS E.H. CARTER L.C.OSBORN 


PHILLIPS- CARTER-OSBORN, INC. 


ENGINEERS 
SIXTH FLOOR INSURANCE BUILDING 


DENVER 2,COLORADO 


PHONE ACOMA 2-2603 


January 15, 1956 


Honorable Board of City Commissioners 
and Gity Manager 

City of Helena 

Helena, Montana 


Gentlemen: 


At your request, we have reviewed the two most recent proposals submitted 
to the City of Helena by representatives of the United States Bureau of Reclarnation, 
wherein it is proposed to make available to the City of Helena, Missouri River 
water to be delivered at the proposed Helena Valley Reservoir of the Helena Valley 
Project. 


One proposal provides for the delivery of water sufficient to meet the 
estimated requirements of the City during the ensuing 25 years and the other pro- 
posal provides for the delivery of water sufficient to meet the estimated require- 
ments of the City for the ensuing 50 years. 


We have made a thorough financial study of all alternate schemes which 
appear feasible and it is our conclusion that it would be to the best interests of 
the City to augment its present water supply by participation in the Helena Valley 
Project for a 50 year supply. 


Accordingly, it is our recommendation that the City enter into negotiation 
of a contract with the United States Bureau of Reclamation which, when consumated, 
will assure the City of Helena a permanent raw water supply from the Helena 
Valley Reservoir in an amount up to 5, 680 acre feet per annum. 


The report herewith sets forth our analysis, upon which the foregoing con- 
clusion and recommendation are based. 


Very truly yours 
PHILLIPS-CARTER-OSBORN, INC. 
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INTRODUCTION 


On December 7, 1955, Messrs. Phillips and Osborn, of the engineer- 
ing firm of Phillips-Carter-Osborn, Inc., attended a meeting of the City 
Commissioners and City Manager of the City of Helena, Montana. 

At this meeting the Engineers discussed the report previously sub- 
mitted to the City officials, captioned ''Report Covering Potential Sources 
of Water Supply for a Long-Range Plan of Development of the Helena Water 
System, '' dated November, 1955. 

In the report the Engineers recommended that the City augment its 
present water supply by developing Missouri River water from Hauser Lake, . 
without participating in the Helena Valley Project of the United States Bureau 
of Reclamation. The basis of the recommendation was the allocated cost of 
participation in the Helena Valley Project, as stated by the Bureau ina 
letter dated October 11, 1955. 

In attendance at the meeting heretofor mentioned were representatives 
of the United States Bureau of Reclamation, who orally presented revised 
-estimates of allocated costs for City participation in the Helena Valley 
Project which were more favorable than those proposed in their letter of 
October 11, 1955. 

The City officials of Helena requested the Engineers to review the 
Bureau's revised proposals and report thereon. 

The Bureau submitted to the Engineers the revised proposals ina | 
letter dated December 8, 1955. A copy of the letter is attached hereto as 


Appendix A. 
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The Bureau offered two proposals which are summarized as follows: 


Extent of Supply 


Acre Feet Allocated Cost Repayment 
Period Max.Annual For Period Capital PerA. F. Period 
25 Year S70 43, 804 $477,000 $10.88 25 Years 
50 Year 5, 680 153, 824 728,000 4.73 40 Years 


A cost analysis of each of the above proposed supplies is submitted 


hereinafter. 


GENERAL 

The Hauser Lake Project without Bureau participation would require 
that the City provide a treatment plant and pumping plant at Hauser Lake, 
together with a pipeline to conduct the water to the City of Helena. 

Should the City participate in the Helena Valley Project, the same 
facilities would be required. However, the Bureau would deliver water to 
the City's treatment plant from a storage reservoir nearer to the City and 
at a higher elevation than Hauser Lake. Such a scheme would reduce the 
capital expenditures by the City for the construction of the required facilities 
and would therefore also reduce the charges for depreciation. Obviously, 
power costs for pumping would also be less. However, it would be required 
that the City repay the Bureau's allocated cost, with interest at 2-1/2 per cent, 
of the enlargement of their facilities necessitated to make water available to 
the City at the Helena Valley Storage Reservoir. 

The cost of the water treatment plant will be the same for either 


location; therefore, its cost is not considered in the analysis herein. 
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25 YEAR SUPPLY 
Comparable costs accruing to the two schemes over a 25-year period 


of supply are shown in the tabulations which follow: 


Capital Costs of Facilities Furnished by City 
Exclusive of Water Treatment Plant 


Hauser Lake Helena Valley Project 
Pipeline | $ 686, 000 $ 517, 200 
Engr. & Contingent 171, 500 129, 300 
Subtotal $ 857, 500 $ 646, 500 
Pumping Plant $ 90,000 $ 67, 500 
Engr. & Cortingent 22, 500 16, 875 
Subtotal 112, 500 84, 375 
Jif oe dE are Pyar ye eee $ 970, 000 $ 730, 875 


Total Capital Cost for 25-Year Supply 


Hauser Lake Helena Valley Project 
City $ 970, 000 S730,°875 
Bs. Ds bs RK, -- 477, 000 
Atal each or tates hs $ 970, 000 $1, 207,875 


Annual Depreciation Charge 


Hauser Lake Helena Valley Project 
Pipeline at 50 years $e 175150 $ 12,930 
Pumping Plant at 25 years 4, 500 SEH Ge 


Total Annual. ... $ 21,650 $ 16, 305 





Power Costs for 25-Year Period (43, 804 Acre Feet) 


Hauser Lake Helena Valley Project 
Total $ 402,995 $ 316, 695 
Per Acre Foot OP i Oh By ea i ar ae pAb 


Based upon the foregoing assumptions relative to costs, the total cost 
of supplying water to the City of Helena over a 25-year period was computed 
in several different manners which are summarized in Table I, titled, ''Cost 
Analysis of Helena Valley 25-Year Supply U.S.B.R. Cost Allocation $477, 000." 
It is to be noted that Method C in the foregoing tabulation may not be 
realistic because the Bureau's allocation of $477, 000 is retired over a period 
of 40 years instead of 25 years. Such a method of financing may not be 
acceptable to the Bureau. This computation was made on the theory that 
should the Bureau consider financing a 50-year supply over a period of 40 
years, the same period of financing by the Federal Government should also 


be applicable to any other scheme. 
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50-YEAR SUPPLY 
When giving consideration to a 50-year supply the facilities required 
for the 25-year supply, as provided by the City, would require duplication 
at the end of the 25-year period, in which event the estimated capital costs 


to be incurred by the City at that time would be as follows: 


Total Capital Cost for the 50-Year Supply 


(Note: See Page 3 for Total Capital Cost for the 25-Year Supply) 


Hauser Lake Helena Valley Project 
City $ 1, 940, 000 $ 1, 461, 750 
Mice Paso. -- 728, 000 
Bigs PL Oe ne $ 1,940, 000 De Loos OU 


Annual Depreciation Charge 


Hauser Lake Helena Valley Project 
Second Pipeline 50 Years Selyetou $ 12, 930 
First Pipeline LeeRLD LD Uae fale 
Pumping Plant 25 Years 4, 500 3,305 
$s feck boty ee ae $ 38, 800 arabe raat ta 


In making the above computations, it is assumed that the cost of the 
first pumping plant had been written.off, but the cost of the first pipeline 
would not be completely depreciated until the end of a second 25-year 
period. As a matter of fact, it would be appropriate to also increase the 


depreciation of the second pumping plant for the second 25-year period, 
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Such an assumption would be favorable to the U.S.B.R. Helena Valley 
Project. The fallacy of the assumed computations is the fact that the cost 
of constructing any facility 25 years hence cannot be estimated with any 
degree of accuracy. However, the assumed capital costs and depreciation 


costs are considered comparable when used to analyze costs. 


Power Costs for 50-Year Period(153, 824 Acre Feet) 
Hauser Lake Helena Valley Project 
Total $1,382,173 $1,083,535 


Per Acre Foot $ 8. 98 $ 7. 04 


Based on the foregoing assumptions, the cost of furnishing water to 
the City of Helena over a period of 50 years was computed. A summary of 
this study is shown in Table II, titled, ''Cost Analysis of Helena Valley 
50-Year Supply U.S.B.R. Cost Allocation $ 728,000.'' Also shown in 
Table II is the cost to the City during a 25-year period, should the City 


participate in the Bureau's 50-year supply. 
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RECAPITULATION 


The City of Helena will exist for an indefinite period of time and 
during its existence it must assume the responsibility of supplying water 
to its inhabitants. 

When considering the participation with the United States Bureau 
of Reclamation to provide a water supply for the City of Helena, it must 
be recognized that the procurement of a water supply from that Agency 
limited to that required at the end of 25 years would be in the nature of 
a stop-gap policy and therefore should not be given serious consideration. 

The difference in the facilities required to be constructed by the 
Bureau in order to make a water supply available to the City of Helena, 
as compared to that necessary to supply water for the Helena Valley 
Irrigation District only, has not been definitely set forth, nor has the dif- 
ference in facilities required to make available a 50-year supply to Helena, 
rather than a 25-year supply, been definitely explained by the U.S.B.R. 
It is recognized that the Helena Valley Reservoir, as well as the feeder 
canal supplying it, must be enlarged to supply Helena with a 25-year 
supply, and further enlarged to make available a 50-year supply. Probably 
the allocated costs submitted by the Bureau for the two supplies are 
estimates of the actual costs entailed; in any event, they are made iy 


the Bureau in the nature of a firm commit ment. 
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A comparison of the allocation of cost as set forth by the Bureau is 


as follows: 








Supply Cost Max. Annual Cost per Acre 
Years Allocated _Capacity _ Foot of Capacity 
50 $ 728, 000 5, 680 $ 128.16 
25 __ 477, 000 Sy tM Lagat 
Diffe rence $ 251, 000 2, 570 


Additional Cost of 2,570 Acre Feet - $97.66 per Acre Foot. 


By inspection of the foregoing table, it is apparent that should the 
City participate with the Bureau to augment its water supply, it should be 
ona 50-year basis. This is true in particular bécause the Bureau's 


allocation of $728,000 is fixed. There is no way of estimating what costs 
may be 25 years hence, as compared to present costs. Present trends 
indicate they will be considerably higher. By participating in the 50-year 
supply, rather than the 25-year supply, the supply made available will be 
increased by 83 per cent at an additional capital cost of 53 per cent. 

The cost analysis demonstrates that should the City participate in 
the Helena Valley Project for a 50-year supply, the cost over a 50-year 
period would be $5, 480,685, whereas should the City develop the Hauser 
Lake supply independent of the Bureau, the cost over a 50-year period 
would be $5,678,673. The above costs are exclusive of maintenance costs. 
Should $100, 000 be added to the cost ($2, 000 per annum for 50 years) of the 
Helena Valley Project for maintenance, the cost over the 50-year pe riod 


would still be less than the Hauser Lake development over the same period. 


(See Appendix I and J) 
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Bear in mind that some maintenance cost would also accrue to the extra 
length of pipeline that would be required, should the Hauser Lake supply 


be developed by the City. 


CAPITAL COST RETIREMENT 

It is to be noted that when analyzing the cost of the Helena Valley 
Project and the Hauser Lake Project over a 50-year period, the cost 
allocation of the Bureau facilities was retired in 40 annual equal pay- 
ments. This was done in order that the two schedules (Appendix I and J) 
be on a comparable basis. This method of analysis results in less cost 
to the Helena Valley Project than should the graduated payments offered 
the Bureau be used instead. However, it can be demonstrated by cal- 
culations that should the difference in the annual costs accruing from the 
graduated payments offered by the Bureau and the equal annual cost repay- 
ment be deposited in a sinking fund, with interest at 3 per cent, the result 
over a 40-year period would be practically identical. It is doubtful if the 
City could count on 3 per cent interest; however, should the saving be used 
to retire bonds drawing interest at 3 per cent, it would amount to practically 
the same thing. 

The idea of graduated payments, consisting of a base payment plus 
payment for water consumed in order to retire allocated cost, should be 
attractive to the City, because it amounts to payment for water as consumed. 
This should also amount to repayment corresponding to the revenue from the 


sale of water by the City. 
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It is noted that in the repayment schedule offered by the Bureau for 
the 50-year supply retired in 40 years, the base payment is at the rate of 
$9, 700 per year for 600 acre feet per annum. When the estimated annual 
cost of $2,000 for operation and maintenance is deducted from this 
amount, the base payment becomes $7, 700. This amount is less than 
the interest on $728, 000 at 21/2 per cent, which is $18, 200 per annum. 

It is demonstrated in the tabulation in Appendix K that under the 
Bureau's suggested repayment schedule, the allocated cost repayable to 
the Federal Government would not be reduced until 20 years shall have 
expired, and not even then should the amount of water supplied to the 
City be less than estimated. Appendix K also demonstrates that at the 
10th year the capital cost due the Federal Government has increased from 
$728, 000 to $806,000. This is not good financial management. 

It is suggested that a better financial arrangement would be for the 
City to agree to a base payment of $18, 200 per year for 600 acre feet, 
provided the cost of $14 per acre foot for water consumed in excess of 
600 acre feet be reduced to $7.00 per acre foot. 

A tabulation showing the computations under such procedure is 
shown in Appendix L. 

A comparison of the two methods of financing is shown in the 


following table: 
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oes 


Retirement of Allocated Cost of $728, 000 
Over 40-Year Period 


a ar nn a A A TN ee rh a ee 


Quantity A. F. Repayment Schedule 
US. B, As Suggested 
(See Appendix K) (See Appendix L) 
Base 24,000 $ 308, 000 $ 728, 000 
Excess 78,244 1,095, 416 547, 708 
Total 102,244 $1, 403, 416 $1, 275,708 
Per Acre Foot $13.73 § 12.48 


Maintenance and Operation Cost: 

The Bureau in its proposal includes an item of $2,000 per annum, 
as estimated O and M and R costs over the 40-year period. Should this 
cost be fixed by contract for the period, it would probably be acceptable to 
the City. In the event this charge is an estimate only, the contract should 
provide that the annual O and M and R cost should be based upon the use of 
facilities to and including the Helena Valley Reservoir. For example, 
should in a certain year the amount of water delivered to the Helena Valley 
Reservoir amount to 60,000 acre feet, and the cost of O and M and R to and 
including the reservoir amount to $30; 000, or $0.50 per acre foot, then 
should the City diversion during the year be in the amount of 2, 500 acre 
feet, the City's share of the O and M and R charge for that year should be 
Sl, 250; 
Termination of Contract. 

It is understood that at the end of the 40-year period, should the 


City have repaid to the Bureau the allocated cost of $728,000, with interest 
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at 21/2 per cent, the City should then have use of all of the facilities without 
further payment, except its share of the annual O and M and R charges. 

The contract should also provide that the City acquire water resources 
in perpetuity from the Missouri River in the amount of 5, 680 acre feet 


per annum. 
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APPENDIX A-1 
UNITED STATES 
DEPARTMENT OF THE INTERIOR 

Bureau of Reclamation y  SOPY 

Regionale Necion.O; 9 1) 8 Ph 
is One DOxea LOU 
Billings, Montana In Reply Refer To: 
400 


Air Mail 


Phillips-Carter-Osborn, Incorporated 
601 Insurance Building 
Denver 2, Colorado 


Attention: Mr. B. C. Hildyard 
Gentlemen: 


Reference is made to our letter of October 11, 1955, which 
transmitted a construction cost ailocation to the municipal water 
function of the Helena Valley Unit and to the December 7 meeting in 
Helena, Montana, among representatives of the City of Helena, your 
firm and the Bureau of Reclamation. 


Our analysis of the repayment problems has changed somewhat 
after being advised of various items as presented in your report on 
potential sources of municipal water for the City of Helena. Our 
allocation of costs is partially based upon the lowest cost alterna- 
tive source of supply of which your estimate of such alternative was 
somewhat lower than previously used in our calculations. A reanalysis 
of our allocations reduced the costs of a 50-year water supply to 
$728, 000. 


The water service contract now proposed with the City of 
Helena would require an annual base payment of $9, 700 for a maximum 
of 600 acre-feet of water with additional water above 600 acre-feet 
to be furnished at the rate of $14.00 per acre-foot. The payout 
analysis was based on the assumption that Helena would require an aver- 
age supply of 3,058 acre-feet annually during a 50-year period and 
that the ultimate requirement the fiftieth year would be 5, 680 acre- 
feet. This would cover the estimated 50-year capital costs, 
including an estimated annual O&M&R cost of $2,000, within a 40-year 
contract period. 


Another allocation of costs based upon a 25-year period of 
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APPENDIX A-2 


analysis was made for comparison with certain cost figures as pre- 
sented in your report. This resulted in an allocation of costs to 
municipal water from the Helena Valley Unit of $477,000, and would 
require an annual base payment of $11, 100 for a maximum of 600 acre- 
feet of water, with additional water above 600 acre-feet to be 

furnished at the rate of $18.00 per acre-foot. The average annual 
water use during the 25-year period was 1, 715 acre-feet and was 
estimated to be 3,110 acre-feet in the twenty-fifth year. Opera- 

tion, maintenance and replacement under this analysis was estimated 
to be $1, 300 annually. 


Tabulations covering each of the two periods of analysis 
are enclosed for your information and use. 


We will be happy to furnish you with additional information 
if it should be desired for your further analysis. 


Very truly yours, 
/s/ F. M. Clinton 
Regional Director 
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December 7, 


Base 


$9, 700 
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APPENDIX A-3 


Annual Payments 7 


$ 1,540 
3, 500 
5,460 
7,280 
9, 100 

10, 920 
12, 740 
14, 280 
16, 100 
17, 920 
19, 600 
21, 420 
22, 960 
24, 780 
26, 320 
27, 860 
29, 400 
30,996 
32, 200 
33, 740 
35, 140 
36, 540 
37, 940 
39, 200 
40, 600 
42, 000 
43,400 
44, 800 
46, 200 
47, 600 
49, 000 
50, 400 
51, 660 
52, 920 
54, 320 
55, 580 


FORTY YEAR PAYOUT ANALYSIS, CITY OF HELENA, MONTANA 


ee 


$ 9, 700 


9, 700 
9, 700 
9, 700 
11,240 
13, 200 
15, 160 
16, 980 
18, 800 
20, 620 
22, 440 
23, 980 
25, 800 
27, 620 
29, 300 
aig 220 
32, 660 
34,480 
36, 020 
37, 560 
39, 100 
40, 696 
41,900 
43, 440 
44, 840 
46, 240 
47, 640 
48,900 
50, 300 
51, 700 
53, 100 
54, 500 
55, 900 
57, 300 


58, 700 


60, 100 
61, 360 
62, 620 
64, 020 
65, 280 





APPENDIX A-4 


TWENTY-FIVE YEAR PAYOUT ANALYSIS, CITY OF HELENA, MONTANA 


December 7, 
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Estimated Usage - Ac. Ft. 


Year 


Base 


600 


600 


Excess 


100 
250 
390 
520, 
650 
780 
910 
1,020 
1, 150 
Pace 
1, 400 
12550 
1, 640 
La (00 
1, 880 
1,990 
2, 100 
2,214 
2, 300 
2,410 
ZnO LO 
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iu SPOR ok SSE Salado tind 8 the Lode 
Base _Excess @ $18.00 ‘Total 
gl ead 1] ees ome $11, 100 
-- “<< 11,100 
~ ~ es 11, 100 
“== —— 11,100 
$ 1,980 13, 080 
4,500 15, 600 
7, 020 18, 120 
9, 360 20, 460 
11, 700 22, 800 
14, 040 25, 140 
16, 380 27, 480 
18, 360 29, 460 
20, 700 31,800 
23, 040 34, 146 
20; 200 36, 300 
27, 540 38, 640 
29s O20 40, 620 
31, 860 42,960 
33, 840 44,940 
35; 820 46, 920 
37, 800 48, 900 
39; 852 50,952 
41,400 52, 500 
43, 380 54,480 
11,100 45, 180 56, 280 
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APPENDIX B 


HAUSER LAKE 


Cost of Supply Over 25 Year Period 
Capital Cost of $970,000 Retired in 
25 Equal Annual Payments (Interest 3%) 


Acre Power Depreciation Total 
Year Feet Capital Cost Repayment Cost Charge Annual 
1 600 $ BS .t05 S 47510 217650 $ 81, 865 
2 600 55,705 4, 740 21, 650 82, 095 
3 600 55, 705 4,970 21, 650 S2,'329 
4 600 5578105 5, 100 21, 650 82,455 
3) 710 55105 6, 600 21, 650 Ba 9O0 
6 850 55, 705 5,200 21, 650 85, 605 
7 990 55, 705 9,900 21, 650 87,255 
8 yLZ0 ste ey TAU) 11, 625 21,650 88, 980 
9 Leo 55, 705 12, 600 21, 650 89,955 
10 1, 380 ais dy TEE As, 13, 600 21, 650 90,955 
11 1,510 55, 705 14, 750 21, 650 92,105 
12 1, 620 55,105 15,500 21, 650 F2,°64> 
13 Wy Foi 55.105 16, 500 Z21,:650 93,595 
14 1, 880 55,5105 17,500 24650 94,855 
15 2, 000 ate py TANS 18, 500 21,650 95,855 
16 2,30 5954005 19, 700 21, 650 97,055 
7 2, 240 25,4005 20, 600 21, 650 io) 
18 2,370 Fn TNs 2157700 Zi oo0 99, 055 
19 2,480 5551705 22, 600 21);'650 oF 955 
20 tae 55, 705 23, 300 21,650 100, 655 
21 2, 700 ana ny AO, 24,250 21, 650 101, 605 
ze 2,814 55, 705 25; 500 Z/L 3650 102,855 
23 2, 900 ate Wy (Ad be 26, 000 ZL 650 103, 355 
24 BPO LO 3950705 26, 950 21, 650 104, 305 
25 a ebl0 55, 705 24150 21, 650 105, 105 
Total 43,804 $1,392, 625 $402,995 $541,250 $2, 336, 870 


Cost per Acre Foot - $53.34 
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ec. “york mare 


Ado) wa 


} ’, 


Acre. Capital Cost Repayment Power Depreciation Total 
Year Feet City U.S. B. R. Cost Charge Annual 
1 600 $ 41,973 $ 19,002 53, 620 $ 16,305 $ 80, 900 
2 600 41,973 19, 002 3, 830 16, 305 81,110 
3 600 41,973 19, 002 4, 040 16, 305 81, 320 
4 600 41,973 19, 002 4,250 16, 305 81,530 
5 710 41,973 19, 002 S250 16,305 82, 530 
6 850 41,973 19, 002 6, 600 16.305 83, 880 
rs 990 41,973 19, 002 7, 800 16, 305 85, 080 
8 a AY 41,973 9,002 9, 200 16, 305 86, 480 
9 1250 41,973 PES BLY Fe 9, 900 16, 305 87, 180 
10 LGD 41,973 19, 002 10, 650 16, 305 87,930 
11 1,510 41,973 9 G02 11, 500 16, 305 88, 780 
2 1, 620 41,973 19, 002 L250 16, 305 89, 430 
Me: Loo 41,973 19, 002 12, 880 16.305 90, 160 
14 1,880 41,973 19, 002 135°150 16, 305 91,030 
15 2, 000 41,973 1 Rs Ja O18 Fa 14, 500 16, 305 91, 780 
16 25.30 41,973 19, 002 -15, 400 16, 305 92, 680 
17 2240 41,973 19, 002 16, 100 16, 305 93, 380 
18 2510 41,973 19, 002 16, 950 16,305 94, 230 
19 2,480 41,973 19, 002 breed tye 16, 305 94, 980 
20 2,290 41,973 19, 002 18, 300 16, 305 95, 580 
21 2.700 41,973 19, 002 19, 050 16, 305 96, 330 
Le 2,814 41,973 19, 002 20, 000 16, 305 97, 280 
23 2,900 41,973 19, 002 20,419 16, 305 97, 655 
24 3,010 41,973 19, 002 At ot 16,305 98, 430 
oo a1 10 41,973 19, 002 Zl, 720 16, 305 99, 030 
Total 43, 804 $1,049, 325 $ 475, 050* $316, 695 $407, 625 $2, 248, 695 


HELENA VALLEY PROJECT 


APPENDIX C 


Cost of 25 Year Supply Over A 25 Year Period 
‘U.S.B.R. Allocated Cost of $477,000 Retired 
40 Equal Annual Payments 


Cost per Acre Foot During Period - $51. 34 


* Balance due on Principal - $235, 000 
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APPENDIX D 
HELENA VALLEY PROJECT 
Cost of 25 Year Supply Over 25 Year Period 


U.S.B.R. Allocated Cost of $477, 000 Retired in 25 
Equal Annual Payments 


Depreciation Total 


Acre Capital Cost Repayment Power 


Year Feet City U.S. B-R. Cost Charge Annual 
1 600 $ 41,973 $ 25,890 $ 3,620 $ 16, 305 $ 87, 788 
2 600 41,973 25, 890 3, 830 16, 305 Ota 700 
3 600 41,973 25, 890 4,040 16, 305 88, 208 
4 600 41,973 25, 890 4,250 16, 305 88,418 
5 710 41,973 25,890 5, 250 16, 305 89,418 
6 850 41,973 25, 890 6, 600 16, 305 90, 768 
fi 990 41,973 25, 890 7,800 16, 305 91,968 
8 1,120 41,973 25,890 9,200 16, 305 93, 368 
9 i250 41,973 25, 890 9,900 16, 305 94, 068 
10 1, 380 41,973 25,890 10, 650 16, 305 94,818 
1 ee Ir, 510 41,973 25, 890 11,500 16, 305 95, 668 
ie Peoz0 41,973 25, 890 12,150 16, 305 96, 318 
13 ea 41,973 25, 890 12, 880 16, 305 97, 048 
14 1,880 41,973 25, 890 13, 750 16, 305 97, 918 
15 2,000 41,973 25, 890 14, 500 16, 305 98, 668 
16 2,130 41,973 25, 890 15, 400 16, 305 99, 568 
ry 2,240 41,973 25, 890 16, 100 16, 305 100, 268 
18 2,370 41,973 25, 890 16, 950 16, 305 DOES 
19 2,480 41,973 25, 890 17, 700 16, 305 101, 868 
20 2,290 41,973 25, 890 18, 300 16, 305 102, 468 
Fag | 2, 700 41,973 25, 890 19, 050 16, 305 103,218 
Be 2, 814 41,973 25, 890 20, 000 16, 305 104, 168 
Zz 2,900 41,973 diay ine KY, 20st 16, 305 104, 543 
24 3,010 41,973 25, 890 21,150 16, 305 105, 318 
“Ae BP 210 41,973 25, 890 Daou 16, 305 105, 918 
Total 43, 804 $1, 049, 325 $ 647,250 $316, 695 $407, 625 $2,420, 895 


Cost per Acre Foot - $55.26 


Year 


OowmWNID MN LP WN 


Acre 
Feet 


600 
600 
600 
600 
710 
850 
990 
yeu 
Peo 
1, 380 
DLO 
1, 620 
1, 750 
1,880 
Zz, 000 
2,130 
2, 240 
fA eA 
2,480 
2,590 
Zz, 700 


2,814. 


2,900 
3,010 
oh ew 


43, 804 


HELENA VALLEY PROJECT 


APPENDIX E 


“ Cost of 25 Year Supply Over a 25 Year Period 


Repayment of U.S.B.R. Allocated Cost of $477, 000 
As Proposed By U..S.B.R. 


Capital Cost Repayment 


City Wester: 


$ 


415943 


41,973 
41,973 
41,973 
ol IT 
41°:973 
41,973 
41,973 
41,973 
CARS is 
2 
41,973 
41,973 
SAS ea) 
A ee A 
41,973 
ANAS RS, 
41,973 
41,973 
41,973 
rw i 
41,973 
41,973 
41,973 
41,973 


$1, 049, 325 


Cost per Acre Foot - $57.91 


$ 9,800 


9,800 
9, 800 
9, 800 
11, 780 
14, 300 
16, 820 
19, 160 
21,500 
23, 840 
26, 180 
28, 160 
30, 500 
32, 840 
35, 000 
37, 340 
39, 320 
41, 660 
43, 640 
45, 620 
47, 600 
49, 652 
oh alate) 
53, 180 


54, 980 


$763,472 


Power 
Cost 


$ 


3, 620 
3, 830 
4,040 
4,250 
Jou 
6, 600 
7,800 
9,200 
9, 900 
10, 650 
11,500 
Meares a1) 
12,880 
13, 750 
14, 500 
15, 400 
16, 100 
16, 950 
17, 700 
18, 300 


19, 050. 


20, 000 
PA UBS Ps; 
(ag ured ea) 


Zi elu 


$316, 695 


Depreciation 
Charge 


SL6 4505 


16, 305 
16, 305 
1633.05 
164305 
L6,5.305 
16, 305 
16, 305 
16, 305 
16, 305 
L6 3305 
16 56505 
16, 305 
16, 305 
16, 305 
16, 305 
16,5305 
16, 305 
16,1305 
16, 305 
16, 305 
16, 305 
16, 305 
Loso05 


16, 305 


$407, 625 


Total 
Annual 


$) An7l eogs 
71, 908 
72, 118 
72, 328 
75, 308 
79, 178 
82, 898 
86, 638 
89, 678 
92, 768 
95,958 
98, 588 
101, 658 
104, 868 
107, 778 
111,018 
113, 698 
116, 888 
119, 618 
122,198 
124, 928 
127, 930 
129, 853 
132, 608 


135, 008 


nA lots We Geen Be 
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Acre Capital Cost Repayment Power Depreciation Total 
Year Feet City U.S.B.R. Cost Charge Annual 
1 600 $ 41,973 $7 397512 $53,020" $16,305 $ 101,410 
Zz 600 41,973 9, le 37830 LG7305 101, 620 
3 600 41,973 S912 4,040 167305 101, 830 
& 600 ANGI 1S Soy lic 4,250 16, 305 102, 040 
5 710 41,973 39,512 5,250 16, 305 103, 040 
6 850 41,973 39, 002 6, 600 16, 305 104, 390 
if 990 AVE OUS GMs Platt fa 7, 800 16, 305 105, 590 
8 co 41,973 595 oe 9,200 16, 305 106, 990 
9 1,250 41,973 Sproule 9, 900 16, 305 107, 690 
10 1, 380 41,973 39, 52 10, 650 To7305 108, 440 
11 Ly510 41,973 39, S12 Dypo00 165305 109, 290 
tz 1, 620 41,973 SI oc IzZ71b0 Lowo05 109, 940 
is 13.750 41,973 39, Siz 12,880 16, 305 110, 670 
14 1, 880 41,973 59,012 1354/50 16, 305 111, 540 
15 2,000 Sigg 395.12 14,500 loys05 Lis 290 
16 230 415975 39, 512 15, 400 167305 113,190 
17 2,240 41,973 39, 512 16, 100 16, 305 113, 890 
18 Zeer 0 41,973 39, 512 16, 950 167305 114, 740 
Me 2,480 41,973 SI, Le 17,7700 16, 305 115, 490 
20 (4, sie) 8) 41,973 39, 512 18, 300 1lon305 116, 090 
ra 200 41,973 39, D2 19, 050 16, 305 116, 840 
"ai 2,814 41,973 Shes sal Ws 20, 000 16305 Lity.790 
23 2,900 41,973 O95 UZ ZO, SHS 16, 305 118, 165 
24 3,010 BINS 39,512 PA KL y, 167305 118, 940 
Va, SUL 41,973 Say Due Pash epey® 16, 305 119, 540 
Total 43,804 $1, 049, 325 $ 987, 800 $316,695 $407,625 $2, 761, 445 
Cost per Acre Foot - $63.05 


HELENA VALLEY PROJECT 


APPENDIX F 


Cost of 50 Year Supply Over A 25 Year Period 
U.S.B.R. Allocated Cost of $728,000 Retired in 
25 Equal Annual Payments 
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Total 


Acre 
Feet 


600 

600 

600 

600 

710 

850 

990 
vA 
Leo) 
1, 380 
1,010 
1, 620 
14f00 
1, 880 
2, 000 
pa AE AY, 
2, 240 
Zs. 10 
2, 480 
2,590 
2, 700 
2,614 
2, 200 
3,010 
wept Ry, 


43,804 


HELENA VALLEY PROJECT 


40 Equal Annual Payments 


City 


eH Whe DEA 
Nh MR, 
41,973 
a i, 
41,973 
41,973 
41,973 
41,943 
41,973 
41,973 
eA LS 
41,973 
41,973 
rd phe MRS. 
41,973 
41,973 
41,973 
41,973 
41,973 
41,973 
oA Np he He) 
ee he Wo 
41,973 
41,973 


41,973 


$1,049, 325 


Cost per Acre Foot During Period - $57. 04 


ok 


Capital Cost Repayment 
U.S.B.R. 


$ 29,000 


29, 000 
29, 000 
29,000 
29, 000 
29, 000 
29,000 
29, 000 
29, 000 
29,000 
29,000 
29, 000 
29,000 
29, 000 
29,000 
29, 000 
29, 000 
29, 000 
29, 000 
29, 000 
29,000 
29, 000 
29, 000 
29,000 


29,000 


$725,000 * 


Power 
Cost 


$ 


CPeyAY, 
3, 630 
4,040 
4,250 
5, 250 
6, 600 
7, 800 
9,200 
9, 900 
10, 650 
11,500 
1Z, 150 
12,880 
Doi oU 
14,500 
15, 400 
16, 100 
16, 950 
17, 700 
18, 300 
19,050 
20, 000 
20,9459 
Path deed’ 


Bagel 


$316, 695 


Balance due on principal 


APPENDIX G 


Cost of 50 Year Supply Over a 25 Year Period 
U.S.B.R. Allocated Cost of $728,000 Retired in 


Depreciation 
Charge 


$ 16, 305 


16, 305 
16, 305 
US 
16, 305 
16, 305 
Toye Oo) 
16, 305 
Wey eh be) 
16, 305 
16, 305 
16, 305 
16, 305 
LGy305 
16, 305 
16, 305 
16, 305 
16, 305 
o,7o0> 
Fo, 505 
16, 305 
LO,.o05 
16, 305 
16, 305 


16, 305 


$407, 625 


$359, 000 


Total 
Annual 


$ 90,898 


91,108 
Seay: 
Wiga2o 
92,026 
Pheeeiths 
95,078 
96,478 
97,178 
Wi, 720 
98, 778 
99,428 
100, 158 
POU 02S 
POR 75 
102, 678 
Pus ote 
104, 228 
104, 978 
PU sore 
106, 328 
107, 278 
107,653 
108, 428 


___109, 028 


$2,498, 645 





APPENDIX H 


HELENA VALLEY PROJECT 


Cost of 50 Year Supply Over A 25 Year Period 
Partial Repayment of U.S. B.R. Allocated Cost of $728, 000 
as Proposed by U.S.B.R. 


Acre Capital Cost Repayment Power Depreciation Total 
Year Feet City * U.S.B.R. Cost Charge Annual 
1 600 $ 415943 $ 7, 700 S  eoyec0: $ 16,305 $ 69, 598 
2 600 41,973 7, 700 3, 830 16, 305 69, 808 
3 600 41 9{o7 7, 700 4,040 16, 305 70,018 
4 600 41,973 7 (00 4,250 16, 305 70, 228 
= 710 41,973 9, 240 Dycou 16, 305 fop1oe 
6 850 41,973 11, 200 6, 600 By Se 76,078 
F 990 41,973 13%, 166 7, 800 16, 305 LIF LOO 
8 Leu 41,973 14, 980 9, 200 16, 305 82,458 
g pra) §) 41,973 16, 800 9,900 16, 305 84,978 
‘10 L000 xt bee 18, 620 10, 650 16, 305 87, 548 
rl 1,510 41,973 20, 440 11,500 16, 305 90; 218 
Le 1, 620 419173 oro P2150 | oyuecd 0 }o) 92,408 
iS Lalu 41,973 23, 800 12, 880 16, 305 94,958 
14 1, 880 41,973 ZonoLe Uas0/ 50 16, 305 97, 648 
Le 2,000 41,973 21, 300 14,500 1b 505 100, 078 
16 rapes Foyt) 41,973 £9, 220 15, 400 16, 305 102,198 
17 2,240 a1,9 13 30, 660 16, 100 Lee on ts 105, 038 
18 2,050 41,973 32,480 16, 950 16, 305 107, 708 
i? 2, 480 41,973 34, 020 17, 700 16; 305 109,998 
20 2,090 41,973 Slee eit 18, 300 Wei) the Lig el oS 
re 2.100 41,973 37, 100 19,050 16, 305 114, 428 
rape 2,814 ae Be A 38, 656 20, 000 POc3U5 116,974 
ao 2,900 lad f 3 37, 900 20,375 Lo, 305 1155553 
24 a,0 10 41,973 41,440 21,150 167305 120, 868 
25 au LO 41,973 42,840 21,750 Lop o0o 122, 868 
Total 43,804 $1,049, 325 $595, 756 ** $316,695 $407, 625 $ 2,369,401 


* Exclusive of $2,000.00 O & M Charge 
** Balance due on Principal - $577, 000 


Cost per Acre Foot for Period - $54.10 
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HELENA VALLEY PROJECT 


APPENDIX I 


Cost of Supply Over a 50 Year Period - U.S.B.R. Allocated Cost 
City Cost of 
Duplication Retired in The Last 25 Years of 50 Year Period 


of $728,000 Retired in 40 Equal Annual Payments. 


Acre Capital Cost Repayment Power Depreciation Total 

Year Feet City U.S. B.R. Cost Charge Annual 
26 A, oer oS 41,973 $ 29,000 Me teenie 8) 29s Car eee DOS 
rae | 3, 310 29, 000 23,071 123, 279 
28 3, 400 29, 000 23, 698 123, 906 
29 3, 500 29, 000 24, 395 124, 603 
30 3, 600 29, 000 25,092 125, 300 
31 3, 700 29, 000 £5, 189 125, 997 
3a 3, 800 29, 000 26, 486 126, 694 
a2 3, 900 29, 000 Aly 1&3 LAd, 391 
34 4,000 29, 000 27, 880 128, 088 
35 4, 100 29, 000 Ais 317 128, 785 
36 4, 200 29, 000 29, 274 129, 482 
37 4, 300 29, 000 29,971 120, 179 
38 4, 400 29, 000 30, 668 130, 876 
39 4, 500 29, 000 31, 365 1 3 OP ge 
40 4, 600 29, 000 32, 062 132, 270 
41 4, 700 32, 759 103, 967 
42 4, 800 33, 456 104, 664 
43 4,900 34, 153 105, 361 
44 5, 000 34, 850 106, 058 
45 ; 5, 100 35, 547 106, 755 
46 5, 200 36, 244 107, 452 
47 5, 300 36, 941 108, 149 
48 5, 400 37, 638 108, 846 
49 5, 500 38, 335 109, 543 
50 5, 600 41,973 39, 032 29,235 110, 240 
1, 049, 325 435, 000 766, 840 730,875 2,982, 040 
Scheme G 1, 049, 325 725, 000 316, 695 407,625 2,498, 645 
Total $ 2,098 650 $1,160,000 $1,083535 $1,138500 $ 5, 480, 685 
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Year 


26 
aa | 
28 
29 
30 
31 
“ys 
33 
34 
Le. 
36 
| 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 


Scheme B 


Total 


Capital Cost 
Repayment 


$ 


HAUSER LAKE 


Cost of Supply Over a 50 Year Retirement of 


Additional Capital Cost Retired in 


25 Equal Annual Payments 


55, 105 


55, 705 


|e WA We Pan 
ge ie PAD OV) 


A daly dp chaely ae i 


$ 


49, 840 


402,995 


Power 
Cost 


28, 569 
29,459 
30, 260 
S13 LOU 
32, 040 
3a; 730 
33, 820 
34, 710 
25,000 
36, 490 
ots 200 
383, 210 
39, 160 
40, 050 
40, 940 
41, 830 
42, 720 
43, 610 
44, 500 
45, 390 
46, 280 
47,170 
48, 060 
48, 950 


979,178 


CS pe beta Ae 


$ 


38, 800 


541, 250 


Depreciation 


Charge 


38, 800 


9 70, 000 


$1,511, 250 


$ 


APPENDIX J 


Total 
Annual 


123, 074 
123, 964 
124, 765 
eas Me nets 
126, 545 
127, 435 
125, 325 
1293 205 
130,105 
13505975 
ios Bets be 
he Perot er eS: 
Paono0 5 
134, 555 
135, 445 
136, 335 
UPD aS 
ste pia PRs) 
139,005 
Sie eh Be, 
140, 785 
141, 675 
142, 565 
143, 455 


144, 345 


3, 341, 803 
Poa lo Pa if ah 


$ 5, 678, 673 


ORs 


A Cb A AE 


i 4) Ae 5 eu ly ig A f ; 
pre RCO AC OT aca ae 
on yy i aay At 


Wey iy 
; a 





APPENDIX K 
U.S.B.R. HELENA VALLEY PROJECT - CITY PARTICIPATION 


ALLOCATION OF COSTS FOR 40 YEAR PERIOD 
As Proposed By U.S.B.R. 


Payment * Less Applied 
$2000 Interest to 
Year Payment O&M Principal 2-1/2% Principal 
$728, 000. 00 

1 9, 700. 00 if. (0Ue0U 738, 500. 00 18, 200. 00 47 10;.500; 
2 9, 700. 00 Cee TAO AD) 749, 262. 50 18, 462. 50 #1 10)*162: 
3 9, 700. 00 te 100MUU 760, 294. 06 SPEED Wola ta) RV OS Ls 
4 9, 700. 00 7, 700. 00 771, 601. 41 LO; 007255 OA sled oe if 
- 11, 240. 00 9, 240. 00 781, 651.45 19, 290. 04 # 10, 050. 
6 13, 200.00 11,200. 00 789, 992. 74 19, 541. 29 / §8, 341. 
fe 15, 160. 00 13, 160. 00 796, 582. 56 19, 749. 82 / 6,589. 
8 16, 980. 00 14, 980. 00 SOLO bis he 19,914. 56 # 4,934. 
9 18, 800. 00 16, 800. 00 804, 755.05 20/05 1893 pe 37 ia ts 
10 20, 620. 00 18, 620. 00 806, 253. 93 20,118.85 # 1,498. 
1l 22, 440. 00 20, 440. 00 805, 970. 28 20; 156535 ~ 263. 
12 23, 980. 00 21,980. 00 804, 139. 54 20, 149. 26 - 1,830. 
13 25, 800. 00 23, 800. 00 800, 443, 03 20, 103.49 | «! 3,696. 
14 27, 620. 00 25, 620. 00 794, 834. 11 20,011.08 - 5, 608. 
15 29, 300. 00 BitysUGs.UU 787, 404. 96 19,870. 85 - 7,429. 
16 pea 05.00 29, 120.00 777, 970. 08 19, 685. 12 ~ 9,434. 
ae 6 32, 660. 00 30, 660. 00 706, 759. 33 19, 449.25 = Li, 210. 
18 34, 480. 00 32,480.00 753, 448. 31 19, 168. 98 ep) (es bu fe Ny 
19 36, 020. 00 34,020. 00 738, 264. 52 18; 836721 ~ 15, 183. 
20 37, 560. 00 35, 500. 00 TEAL AA ead Nee. 18, 456. 61 - 17, 043. 
Zt 39, 100. 00 37, 100. 00 102, l51.°60 18, 030: 53 - 19, 069. 
tate 40, 696. 00 38, 636. 00 681, 069. 45 Li sos. 19 - 21, 082. 
23 41,900.00 39, 900. 00 658, 196. 19 17, 026. 74 ey ar Aree «Wo 1 
24 43,440.00 41, 440. 00 633,211.09 16, 454. 90 - 24,985. 
zZ5 44, 840. 00 42, 840. 00 G06) 20 Lens 7 15, 830. 28 - 27,009. 
26 46, 240. 00 44, 240. 00 577, 116. 40 Lo ls oe - 29, 084. 
ae 47, 640. 00 45, 640. 00 545, 904. 31 14427691 - 31; 20% 
28 48, 900. 00 46, 900. 00 512, 651. 92 13, 647. 61 = 35, 252. 
29 50, 300. 00 48, 300. 00 ie LOS Mee 12, BLG. 30 ~ 35, 483. 
30 51, 700. 00 49, 700. 00 439, 397. 43 Li, 9y2ye2i wes ts ( (U6 
31 53, 100. 00 SL) LOU. 00 399, 282. 37 10, 984. 94 - 40, 115. 
ae. 54, 500. 00 52, 500. 00 356, 764. 43 9,982.06 - 42,517. 
33 55,900. 00 53,900.00 311, 783. 54 8,919.11 - 44,980. 
34 57, 300. 00 55, 300. 00 264, 278. 13 7, (94. 59 ~ 47, 505. 
oh 58, 700.00 56, 700. 00 214, 185.08 6, 606. 95 ~ 50, 093. 
36 60, 100. 00 58, 100. 00 161, 439. 71 5, 354. 63 - 52, 745. 
37 61, 360. 00 59, 360. 00 106, 115. 70 4,035.99 - 55, 324. 
38 62, 620. 00 60, 620. 00 48, 148. 59 2, 652. 89 - 57, 967. 
39 64, 020. 00 62,020. 00 le, Oo (str LymOSre4 1 - 60, 816. 
40 65, 280. 00 63, 280. 00 - 76, 264: 39 316. 69 - 63, 596: 
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U.S.B.R. HELENA VALLEY PROJECT - CITY PARTICIPATION 


ALLOCATION OF PAYOUT OVER 40-YEAR PERIOD 


ene ar rR OE a 


As suggested by Engineers 


Base Payment 


600 A. F. 


$18, 200. 00 





18, 200.00 


Excess 


At $7/A.F. 


$ oe 


Cin, 
Vien Fey 


ren GeV 
3, 640. 
4,550. 
5, 460. 
syne WA: 
7, 140. 
8,050. 
SOU) 
9, 800. 
10, 710. 
11, 480. 
Meyeo 70. 
Damo. 
15,930. 
14, 700. 
15, 498. 
16;- 160; 
16, 870. 
Les 
18, 270. 
18, 970. 
19, 600. 
e000; 
41, 000. 
21, 700. 
22, 400. 
23, 100. 
23, 800. 
24, 500. 
20, 400, 
293.630, 


26, 460. 
Bed. 
27, 790. 





Total 





Annual 


$18, 200. 


bo, 200; 
18, 200. 
LO 7Z0U- 
Loy iN). 
LO Ms 


20, 930. 


21, 840. 


PATA ST fhe Fi 
23, 060); 


24, 570. 


25, 340. 
SOeou: 
Zot; LOO, 
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32, 900. 
33, 698. 
34, 300. 
Shey socal 
30 t (0% 
36, 470. 
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37, 800. 
38, 500. 
39 200% 
39,900. 
40,600. 
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42, 000. 
42, 700, 
43, 400. 


44, 030. 
44, 660. 
45, 360. 
45,990. 
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Principal 





$728,000.00 


728, 000. 
728, 000. 
728, 000. 
120, 000, 
tei; 230. 
725, 460. 
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714, 116. 
708, 309. 
701, 446. 
693, 643. 
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607, 415. 
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Interest 


At 2-1/2 % 


Applied to 
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32,548. 
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